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Claim Objections 

1 . Claim 6 is objected to because of the following informalities: a period is missed at 
the end of claim 6. 
Appropriate correction is required. 



Specification 

The abstract of the disclosure is objected to because its length is more than 1 50 
words. Correction is required. See MPEP § 608.01(b). 



Claim Rejections - 35 USC§ 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102(b) 
that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

4. Claims 1-2, 5-6, 11-13, 16, 49-50, 59, 60, and 63 are rejected under 35 
U.S.C. 102(b) as being anticipated by Azadet et al. (EP 1006 697 A2- IDS record), 
hereinafter referred as Azadet. 

Regarding claim 1, Azadet discloses parallel signal processing for equalization 
for fibre channels. 



Application/Control Number: 1 0/085,071 Page 3 

Art Unit: 2665 

(1) receiving a data signal having a symbol rate (the receiver 100-fig. 3 receives 
the analog data from the output of the preamplifier 1 15-fig.1 at a bit rate, for example, 1 . 
25 Gbps, see 0007); 

(2) generating N sampling signals having a first frequency that is lower than the 
symbol rate, the N sampling signals shifted in phase relative to one another (a digital 
phase locked loop (DPLL) 325-fig. 3 generates N sampling signals at a frequency of 
1/N, for example if N is 10, the signals can be sampled at 1/N or 125MHZ, see 0007- 
0009); 

(3) controlling N analog-to-digital converter (ADC) paths with the N sampling 
signals to sample the data signal at the phases (the ADC 320-1 to 320-N paths are 
controlled with the N sampling signals to sample the data signal at 125MHZ, see 0009, 
and figure 3); 

(4) individually adjusting one or more parameters for each of the N ADC paths 
(each of the N ADC paths can be adjusted with one or more parameters in the error 
estimation circuits 340-1 through 340-N, gain control circuits 350-1 through 350-N and 
offset cancellation circuits 360-1 through 360-N, see 0010, and figure 3); and 

(5) generating a digital representative of the received data signal from samples 
received from the NADC paths (the adaptive digital processors 370- 1 through 370-N 
generate the digital data XI -Xk, see 001 1-0012, and figure 3). 

Regarding to claim 2, the receiver of Azadet is capable of individually adjusting 
the N sampling signals to reduce phase errors between the received data signal and 
each of the N sampling signals in the N ADC paths. 

Regarding claim 49, the receiver of Azadet includes a feed-forward equalizer 500 
(see fig. 4, and fig. 5, and paragraphs 0013, 0015), which could be used as a phase 
interpolator to individually adjust the N sampling signals. 



Application/Control Number: 1 0/085,071 Page 4 

Art Unit: 2665 

Regarding claim 5, the receiver of Azadet is capable of individually adjusting for 
offsets in each of the N ADC paths. 

Regarding claim 6, the receiver of Azadet is capable of measuring the offsets in a 
digital domain and individually adjusting for the offsets in the digital domain for each of 
the N ADC paths. 

Regarding claim 1 1 , the receiver of Azadet is capable of individually adjusting for 
gain errors in the N-ADC paths (see 0009-0010). 

Regarding claim 12, the receiver of Azadet is capable of measuring the gain 
errors in a digital domain and individually adjusting for the gain errors in the digital 
domain for each of the N ADC paths. 

Regarding claim 13, the receiver of Azadet is capable of measuring the gain 
errors in an M-path parallel feed-forward equalizer (FFE), where M=N, and individually 
adjusting one or more FFE gain taps associated with each of the N ADC paths. 

Regarding claim 16, please see the rejection of claims 2, 5, and 11, respectively. 

Regarding claim 50, In Azadet the step of individually adjusting one or more 
parameters for each of the N ADC paths inherently includes a step of performing an 
equalization process to compensate for one or more of cross-talk, inter-symbol 
interference, attenuation, and noise. 

Regarding claim 59, the receiver of Azadet is capable of performing one or more 
digital processes on the samples and generating control signals from the one or more 
digital processes. 

Regarding claim 60, the receiver of Azadet is capable of performing one or more 
M-path parallel digital processes on the samples, wherein M=kN, and k = 1/s , and s=1, 
and generating control signals from the one or more M (or N) path parallel digital 
processes, wherein the control signals are used to perform the individual adjusting step. 
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Regarding claim 63, this claim has similar limitations as claim 1 . Therefore, it is 
rejected under Azadet for the same reasons set forth in the rejection of claim 1 . 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. This application currently names joint Inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103© and potential 35 U.S.C. 102(f) or (g) prior 
art under 35 U.S.C. 103(a). 

7. Claims 17-19, 67, 31-32, 37-39, 42, 58, 61-62, and 64-66 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Azadet et al. (EP 1006 697 A2- IDS record), 
hereinafter referred as Azadet. 

Regarding daim 17, Azadet discloses parallel signal processing for equalization 
for fibre channels. 

a receiver input (the receiver 100-fig. 3, see 0009-0012); 
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an analog-to-digital converter (ADC) array of N ADC paths, wherein N is an 
integer greater than 1, each the ADC path including an ADC path input coupled to the 
receiver input (an analog-to-digital converter array (not shown) of N ADC paths from the 
ADC 320-1 through 320-N coupled to the receiver input of the pre amplifier 1 15-fig.1 ); 

an M-path DSP coupled to the ADC array, wherein M=kN and k is an integer or a 
number in the form of 1/s, where s is an integer {a 370 (1-N) path DSP, fig. 3 including 
the DSP 370-1 through 370-N coupled to the ADC array, wherein M=kN, and k Is 1/s, 
and s=1 ); 

the M-path DSP having a timing recovery module, wherein the timing recx)very 
module recovers N sampling clocks from a data signal received at the receiver input, 
the data signal having a baud frequency, the N sampling clocks having a first frequency 
that is N times lower than the baud frequency, the N sampling clocks being shifted in 
phase relative to one another, whereby the timing recovery module provides the N 
sampling clocks to the N ADC paths to sample the received signal at the phases (the 
370-1 to 370-N path DSP having a reference clock 325-fig. 3 having a baud frequency, 
for example, at 1 .25 Gbps, and the N sampling clocks having a frequency 1/N, or 
125MHZ if N=10, see 0007-0009 ); and 

means for individually adjusting one or more parameters for each of the N ADC 
paths (each of the N ADC paths can be adjusted with one or more parameters in the 
error estimation circuits 340-1 through 340-N, gain control circuits 350-1 through 350-N 
and offset cancellation circuits 360-1 through 360-N, see 0010, and figure 3), 

Azadet, however, does not teach an ADC array of N-ADC paths. 
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Having a N-ADC paths configured in an an"ay chip is a design choice for solid- 
state requirement that offers thermal protection, and other advantages such as high 
speed processing, relative low cost circuits, and easy implementation. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to combine Azadet with a ADC array of N-ADC paths. 

The suggestion/motivation for doing so would have been to provide a design 
choice for solid-state requirement that offers thermal protection, and other advantages 
such as high speed processing, relative low cost circuits, and easy implementation. 

Therefore, it would have been obvious to combine an array of N-ADC paths with 
Azadet to obtain the invention as specified in claim 17. 

Regarding claim 18, this claim has similar limitations as claim 2. Therefore, it is 
rejected under Azadet for the same reasons set forth in the rejection of claim 2. 

Regarding claim 19, in Azadet the module DPLL 325-fig.3 comprises 1-N timing 
recovery loops including an output coupled to a corresponding one of the N ADC paths, 
whereby each of the timing recovery loop determines a sampling phase error in the 
corresponding one of the N ADC paths and individually adjusts a corresponding one of 
the N sampling signals to reduce the sampling phase error. 

Regarding claim 57, this claim has similar limitations as claim 13. Therefore, it is 
rejected under Azadet for the same reasons set forth in the rejection of claim 13. 

Regarding claims 31-32, these claims have similar limitations as claims 5-6, 
respectively. Therefore, they are rejected under Azadet for the same reasons set forth 
in the rejection of claims 5-6. 
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Regarding claims 37-39, these claims have similar limitations as claims 11-13, 
respectively. Therefore, they are rejected under Azadet for the same reasons set forth 
in the rejection of claims 11-13. 

Regarding claim 42, this claim has similar limitations as claim 16. Therefore, it is 
rejected under Azadet for the same reasons set forth in the rejection of claim 16. 

Regarding claim 58, this claim has similar limitations as daim 50. Therefore, it Is 
rejected under Azadet for the same reasons set forth in the rejection of claim 50. 

Regarding claims 61-62, and 64-66, these claims have similar limitations as 
claim 17, respectively. Therefore, they are rejected under Azadet for the same reasons 
set forth in the rejection of claims 17. 



Allowable Subject Matter 
8. Claims 3-4, 7-10,1 4-1 5, 43-48, 20-30, 33-36, 40-41 , and 51-56 are objected to 
as being independent upon a rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any intervening 
claims. 



Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Makuuchi et al.(US 6,894,489); Grizmala et al. (US 5,166,954); 
Barham et al. (US 6,721 ,371) are cited to show methods and system for DSP-based 
receivers, which is considered pertinent to the claimed invention. 
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1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Due Ho whose telephone number Is (571) 272-3147. 
The examiner can normally be reached on Monday through Friday from 7:00 am to 3:30 
pm. 

If attempt to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Huy Vu, can be reached on (571) 272-3155. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the Group receptionist whose telephone number is 
(571)272-2600. 

The fax phone number for the organization where this application or proceeding 
is assigned Is 571-273-8300. 

1 1 . Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Patent Examiner 

jduJxjM — 

Due Ho 
12-20-05 



